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8. (VEW) A chuck device, comprising: 
I y a firs\base member; 

tV V-M ^ second base member on said first base member; 

first mealjs in said first base member for receiving and increasing a 
^^otational force; 

second mearit in said first base member for receiving said rotational force 
from said first means \nd for increasing said rotational force into an increased 
/ rotational force; 
' said second meaiie for receiving including means for redirecting said 

increased rotational force ^perpendicular to said first means for receiving and 
increasing; 

means for converting ^id increased rotational force from said second 
means into an increased axial fo\ce perpendicular to said first and said second 
means; and 

said means for converting b^ing operable between said first and said 
second base member, whereby said rotaupnal force is transferred through said first 
base member to said second base membeV and converted into an increased axial 
force operable relative to said second base member. 

9. (NEW) A chuck device, according ro claim 8, further comprising: 
means for chucking an external item in s^d second base member; and 
said means for chucking receiving said increased axial force and securely 

chucking said external item to said second base meniber, whereby said external 
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item J^easily secured with a holding force magnified from said rotational force. 

rO. (NEW) A chuck device, according to claim 9, further comprising: 

at mst a first conversion member in said means for converting; 

said second means for receiving including means for driving said first 
conversion member away from said first means for receiving and increasing; 

at least a mst sloped engagement groove on said first conversion member; 

at least a first claw member in said means for chucking; 

at least a firsKengagement section on said first claw member; 

said first slopsd engagement groove being sloped relative to a first 
direction of motion of^aid first claw member relative to said second base 
member; \ 

said means for chucVing including means for operating said at least first 
claw member axially along an\axial direction of said second base member; and 

said first sloped engagement groove engaging said first engagement 
section being effective to retain saW first engagement section and to drive said 
first engagement section in said first oirection of motion and fix said external item 
to said second base member, whereby s^id external item is secured to said chuck 
device. \ 

11. (NEW) A chuck device, accordiW to claim 10, further comprising: 

at least a first worm gear in said first ineans for receiving and increasing; 

at least a second worm wheel in said secVid means for receiving and for 
further increasing said rotational force operable aBout a first diameter; 

said first worm gear having a first rotational axis and a second diameter; 

said second diameter greater than said first dian^ter; 

said second worm wheel having a second rotatiorraxis; 

said first rotational axis being perpendicular to said second rotational axis; 
and \ 
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said first worm gear threadably engaging said second worm wheel and 
being effective to magnifying said rotational force. 

1a (NEW) A cliuck device, according to claim 1 1, further comprising: 
a firirt operational axis on said means for converting; 
said mst operation axis being parallel said second rotational axis; 
said firs^perational axis being perpendicular to said an axial direction of 
motion of said firJst claw member; 

said first operational axis being perpendicular to said first rotational axis; 
said first slopped engagement groove being sloped relative to said first 
operation axis; and 

said means for Converting including means for receiving said increased 
rotational force and operating along said second rotational axis, whereby said first 
claw member operates simmtaneously in said first direction of motion relative to 
said second base member ana along said first sloped engagement groove relative 
to said first conversion membS 

13. (NEW) A chuck device, according to claim 12, further comprising: 
at least a first engagementVroove in said second base member; 

at least a first leg on first claw member; 
said first leg in said first engagfement groove; and 
said first engagement groove including means for engaging said first leg 
and operate said first claw member axiallyNalong said first direction of motion. 

14. (NEW) A chuck device, according, to claim 13, wherein: 

said first sloped engagement groove hasva slope of from about 4 to about 
80 degrees relative to a direction of motion of saild first claw member. 

15. (NEW) A chuck device according to cla^n 14, wherein said slope is 
from about 65 to about 75 degrees. 

16. (NEW) A chuck device, according to claim 1\, wherein: 
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S^^id first base member includes at least a first hole and a second hole; 

id first worm gear is disposed in said first hole; 
saifl second worm wheel is disposed in said second hole; 
at least a first cover; 

said i^st cover being fitted on at least a first face of said first base 
member; 

said at I6ast first cover including means for operably retaining said first 
worm gear in saio^first hole and allowing external input of said rotational force; 
at least a second cover; 
said second cbver being fitted on a second face of said first base member 
opposite said first face^erpendicular to said second face; and 

said at least secl^nd cover including means for operably retaining said 
second worm wheel in saiS second hole and allowing operation of said conversion 
member relative to said woWn wheel. 

17. (NEW) A chuck aevice, according to claim 16, fiirther comprising: 
at least a first grease ac\ess in said at least first claw member; 

said first grease access being parallel said first direction of motion; and 
said first grease access being operable along a first face of said first sloped 
engagement groove, whereby an external lubricant is easily applied between said 
conversion member and said first engJ^ement section effective to allow smooth 
operation of said chuck device. 

18. (NEW) A chuck device, according to claim 17, further comprising: 
a second sloped engagement groova on said first conversion member; 
a second claw member in said meansVor chucking; 
at least a second engagement section o\said second claw member; 
said second sloped engagement groove bluing sloped relative to a second 

direction of motion of said second claw membeArelative to said second base 
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said means for chucking including means for operating said second claw 
member a^iially along said axial direction of said second base member; and 

said Becond sloped engagement groove engaging said second engagement 
section to retain said second engagement section and drive said second 
engagement section along said second direction of motion and fix said external 
item to said seaond base member, whereby said external item is secured to said 
chuck device. \ 

19. (NE w& A chuck device, comprising: 

a first base member; 

a second basb member on said first base member; 

first means im said first base member for receiving and increasing a 
rotational force; \ 

second means imsaid first base member for receiving said rotational force 
from said first means and for further increasing said rotational force into an 
increased rotational force;\ 

said second means Vbr receiving including means for redirecting said 
increased rotational force pe!raendicular to said first means for receiving and 
increasing; \ 

means for converting said increased rotational force from said second 
means into an increased axial force perpendicular said first and said second 
means; \ 

said means for converting beiW operable between said first and said 
second base member, whereby said rotatiomal force is transferred through said first 
base member and into said second base member and converted into an increased 
axial force operable relative to said second Wise member; 

means for chucking an external item ii^aid second base member; 
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sap means for chucking receiving said increased axial force and securely 
chucking said external item to said second base member, whereby said external 
item is easUy secured with a holding force magnified from said rotational force; 

at least a first conversion member in said means for converting; 

said Becond means for receiving including means for driving said first 
conversion nlember away from said first means for receiving and increasing; 

at leasi a first sloped engagement groove on said first conversion member; 

at leasB a first claw member in said means for chucking; 

at least ]a first engagement section on said first claw member; 

said firat sloped engagement groove being sloped relative to a first 
direction of mo\ion of said first claw member relative to said second base 
member; 

said meanA for chucking including means for operating said at least first 
claw member axialW along an axial direction of said second base member; and 

said first sloped engagement groove engaging said first engagement 
section thereby to retain said first engagement section and to drive said first 
engagement section in said first direction of motion and fix said external item to 
said second base memper, whereby said external item is secured to said chuck 
device. 

20. (NEW) A chi^ck device, comprising: 

first means for reofeiving and increasing a rotational force; 

second means for receiving and increasing said rotational force from said 
first means and outputting ah increased rotational force; 

said second means fo|r receiving redirecting and rotational force from a 
first base member to a second)base member; 

means for receiving ana converting said increased rotational force from 
said second means into an increased axial force; 
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meins for chucking an external item to said second base member; and 
said means for chucking receiving said increased axial force and securing 
said external kem to said second base member and said chuck device. 

21. (NHW) A chuck device, according to claim 20, further comprising: 
at least \a first conversion member in said means for receiving and 

converting; 

at least a flrst sloped engagement groove on said first conversion member; 

at least a first claw member in said means for chucking; 

at least a first engagement section on said first claw member; 

said first sloped engagement groove being sloped relative to a direction of 
motion of said first dlaw member; 

said means for chucking including means for operating said at least first 
claw member axially aiong an axial direction of said second base member; and 

said first slopeffl engagement groove engaging said first engagement 
section thereby to drive said first engagement section in said direction of motion 
and fix said work item in said second base member, whereby said work item is 
secured in said chuck devic 

22. (NEW) A chuck Mevice, according to claim 21, further comprising: 
at least a first worm gelar in said first means for receiving and increasing; 
at least a second worm\wheel in said second means for receiving and 

increasing; 

said first worm gear having a first rotational axis; 
said second worm wheel ha\^ing a second rotation axis; 
said first rotational axis being perpendicular to said second rotational axis; 

and 

said first worm gear threadaft^Jy engaging said second worm and 
magnifying said rotational force. 
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23. (NEW) A chuck device comprising: 

a firsAbase member; 

at leasm first claw member movably mounted on said first base member, 
for chucking an\extemal item by moving said first claw member; 

a first inttut member for receiving and applying a rotational force; 

a first gea|r mechanism including means for receiving and increasing said 
rotational force; \ 

a second gear mechanism including means for receiving said rotational 
force from said frst gear mechanism, increasing said rotational force, and 
operating a screw smft member along an axial direction perpendicular to said first 
input member; and \ 

a conversion mechanism for receiving said rotational force; 

said conversion mechanism including means for resisting rotation relative 
to said first input mertiber, and for converting said rotational force into an axial 
force to drive said at least first claw member in an axial direction relative said first 
base member, whereby aaid chuck device securely engages said external item. 

24. (NEW) A chuck device, according to claim 23, further comprising: 
a worm gear in saiM first gear mechanism; 

a worm wheel in said second gear mechanism; 
said worm gear rotatmg integrally with said input member; 
said worm gear threadably engaging said worm wheel; 
a second gear mechaniW including a threaded hole concentric with a 
center of said worm wheel; and \ 

a screw shaft member threadably engaging said threaded hole. 

25. (NEW) A chuck device, according to claim 24, wherein: 
said conversion mechanism includes a conversion member; 

said conversion member being secured to said screw shaft member; 




M1990-17.PA2 



o 



m 

W 

Li. 



Patent 10 

W:\USERS\andrew\wpdata\M 1 990- 1 7.PA2 

at least a first sloped engagement groove on said conversion member; 

saidtfirst sloped engagement groove being sloped relative to a direction 
of motion on said first claw member; 

at least a first engagement section on said first claw member; and 

said mrst engagement section slidably engaging said first sloped 
engagement groove and preventing said conversion member from rotating relative 
to said worm v\heel. 

26. (NEW) A chuck device, according to claim 25, further comprising: 

at least aWcond claw member; 

said first mid said second claw members being disposed facing each other 
on said base memper; 

a first leg cm said first claw member; 

a second leg on said second claw member; 

said first and said second legs slidably engaging a shared engagement 
groove on said base ^ember effective to axially align said first and said second 
claw members; 

at least a seconfl sloped engagement groove on said conversion member; 

said second sloned engagement groove sloped relative to a direction of 
motion of said second clkw member; 

at least a second engagement section on said second claw member; 

said second engagemient section slidably engaging said second sloped 
engagement groove and preventing said conversion member from rotating relative 
to said worm wheel; and 

said conversion mecha\iism effective to slidably engage and move said 
first and said second claw member symmetrically along said shared engagement 
groove. 



